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Studies have indicated that mass housing projects (MHPs) possess unique multiple site management features
(MCS) that significantly induce communication challenges among the project team in its delivery. However,
the paucity in these studies is the failure to determine the extent and nature of the communication challenges
and ineffectiveness that are inherent in the multiple site management features of MHPs. Through the use of
structured questionnaire survey, this study used structural equation modelling to determine the nature and
extent of the contribution of the MCS features of MHPs to communication performance among the MHP
team. The results showed that the MCS features of MHPs significantly induce both information flow and
information composition communication ineffectiveness. The results further revealed misunderstanding, inac-
curacies, distorted communication and difficulty in communication dissemination as the dominant inherent
MCS communication ineffectiveness among MHP teams. The findings provide empirical support for the
general hypothesis that multiple site management features of MHPs significantly contribute to project team
information flow and information-composition-related communication ineffectiveness among project teams.
The understanding of the related communication challenges inherent from the MCS features of MHPs is
thus very essential towards evolving and adapting effective communication planning, management strategies,
concepts and approaches necessary to engender managerial and communication efficiencies in mass housing
delivery.
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Introduction

Effective communication continues to dominate emer-
ging literature as very crucial to achieving project goals
and attaining project delivery successes (Muller, 2003;
Henderson, 2008). In spite of this recognition, ineffec-
tive communication continues to dominate the causes
of project failures in the construction industry (PMI,
2008; El-Saboni et al., 2009; Skulmoski and Hartman,
2010; Azmy, 2012). The situation can be said to be
very rife especially on projects of unique characteristics
such as mass housing projects (MHPs) (Enshassi and
Burgess, 1991; Enshassi, 1997). Ahadzie et al. (2014)
indicated that MHPs exhibit multiple site management
features that make them unique compared to traditional
‘one-off’ construction projects often encountered in the
construction industry. Ahadzie et al. (2014) further

posited that in spite of this recognition, the management
intuition, inherent communication implications and
challenges from this unique multiple site management
features of MHPs are not well understood and rigor-
ously researched. Blismas et al. (1998) also indicated
that multiple site construction projects typically
consist of a network of geographically disparate projects
undertaken by a management team and thus offer
heightened communication and managerial challenges.
Gray and Hughes (2001) further hinted that MHPs are
typically multiple sites in nature and this attribute
induces communication and documentation challenges
among the project team.
Generally, studies have widely acknowledged the lack

of communication effectiveness that result in continu-
ous loss of productive time onMHPs, which are primar-
ily induced by the multiple site management nature and
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attributes (Enshassi, 1997; Ahadzie et al., 2014).
Kamara et al. (2003) likewise indicated that the MCS
of MHPs have interrelationship with goals, manage-
ment strategies, delivery tactics, and communication
concepts and approach. Against this, it is significant
for practitioners to continually aim to improve their
conceptual and theoretical understanding of the MCS
attributes of MHPs and their implications for com-
munication effectiveness towards engendering manage-
rial efficiency and project success. However, in spite of
the recognition of the significance of the understanding
of the nature and extent of communication challenges
inherent from such unique features of MHPs towards
success, there are yet to be studies devoted to an empiri-
cal assessment of these inherent communication chal-
lenges. This is because notable studies such as
Ahadzie et al. (2014), Enshassi (1997) and Gray and
Hughes (2001) have only given acknowledgement to
the fact that the MCS of MHPs induce communication
challenges. The aim of this study is to investigate the
contribution of the multiple sites management features
of MHPs to project team communication performance.
Precise understanding of the communication perform-
ance inherent in the multiple sites management features
of MHPs is crucial towards project performance and
delivery success.

Multiple sites management concepts and
features of MHPs

Multiple sites for various housing units (MCS) remain a
unique characteristic feature to MHPs and that several
factors define this attribute (Blismas et al., 1999).
Blismas et al. (1999) and Zairul and Rahinah (2011)
revealed that the multiple site management features of
MHPs are defined by the site management style, con-
tractor management concept, computer application
systems, health and safety management concept,
quality management style as well as the reporting tech-
niques and documentation style adopted. It is further
posited that these attributes underlining the multiple
site nature and management concept of MHPs have
influence on the overall communication management
intuitions of the housing projects especially on repetitive
tasks (Blismas et al., 1999; Mahdi, 2004; Zairul and
Rahinah, 2011).
Blismas et al. (1999) revealed that multiple site con-

struction projects typically consist of a network of geo-
graphically disparate projects that are undertaken by a
series of co-ordinated programme that must be
managed by the team. Mead (1999) also revealed that
multiple construction site projects adopt unique com-
puter applications in its management and communi-
cation task performance. Zairul and Rahinah (2011)
outlined that the management concepts in respect of

health and safety, quality and site management on
MHPs have significant interrelationship with goals,
objectives, strategies and tactics in information sharing
among project teams. Blismas et al. (1999) also
suggested that the geographical disparity of MHPs
exacerbates the complexity of management pro-
grammes in its delivery. Zairul and Rahinah (2011)
and Mahdi (2004) further revealed that the attributes
of contractor management style, the construction tech-
nology adopted on repetitive works on housing units
and the change orders that are adopted on multiple
housing units on multiple sites being managed are
often unique. According to Zairul and Rahinah (2011)
and Enshassi (1997), the MCS features of mass
housing require a mechanism that can reduce uncer-
tainty and equivocally improve communication per-
formance among the project team and stakeholders.
However, like other similar studies (see Enshassi,
1997; Ahadzie et al., 2014) on the causal phenomenon
of the features of mass housing, they have failed to
examine the nature and extent of the communication
problems and challenges emanating from the contri-
bution of the inherent unique project attributes and
environment.
Effective communication performance is thus associ-

ated with project success, team effectiveness, and inte-
gration, which have direct performance outcomes and
delivery implications for the project team (Enshassi,
1997;Azmy, 2012).The recognition of the urgent neces-
sity for improvement in communication performance
outcomes on MHPs have created the need for the
urgent understanding and knowledge into the nature
and extent of the adverse communication outcomes
inherent from these unique multiple site and manage-
ment attributes of MHPs (Enshassi, 1997; Ahadzie
et al., 2014). A succinct representation of the review of
literature on the multiple sites management concepts
ofMHPs revealed seven features summarized inTable 1.

Communication performance measurement
indicators

The construction industry has long recognized com-
munication performance measures as an important
step towards identifying communication factors that
impact on the communication outcome in order to
adapt strategies to engender improvement (Thomas
et al., 1998; Xie, 2002; Dainty et al., 2006). However,
communication performance assessment has remained
ambiguously defined and evaluated in the construction
industry. Liu (2009) argued that communication per-
formance has remained a very complex construct to
describe, measure as well as witnessing very little
effort and development on the subject in the construc-
tion industry. Notably, many studies on the subject
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define communication performance as a standard for
making qualitative and quantitative assessment of com-
municated task performed (Thomas et al., 1998; Mead,
1999; Murray et al., 2000; Dawood et al., 2002).
Additionally, in the construction industry, researchers
have predominantly considered information timeliness,
accuracy, completeness and satisfaction with coordi-
nation as the criteria for assessing communication per-
formance. Guevara and Boyer (1981) evaluated
communication performance among construction
project team by using information distortion, gate
keeping as well as information overload and underload
as the main performance evaluation indicators. Watkin-
son (1992) and Shen (1992) reviewed communication
deficiencies on construction projects by assessing the
information overload, inaccuracies, inadequacies of
shared information, misunderstanding, untimely infor-
mation and information accessibility challenges as the
underlining criteria.
Given this varied communication performance

assessment criteria, the Construction Industry Institute
(CII) in 1997 developed a six communication perform-
ance assessment criterion for the construction industry.
This was known as the communication project
assessment tool (COMPASS). The emergence and

acceptance of the CII (1997) indicator approach is
induced by the fact that the model incorporates com-
munication variables from a humanistic viewpoint and
social network for communication analysis. This is per-
ceived to reflect the global construction project environ-
ment of social behavioural interactants. The
effectiveness of the performance indicators is embedded
in the two main assessment criteria of the communi-
cation task and the information flow process (CII,
1997). These indicators relate to the accuracy, timeli-
ness, distortions, barriers, completeness (overload and
underload) and procedures of the communication on
the construction project (CII, 1997). From the develop-
ment of the COMPASS in 1997, it has formed the basis
and foundation of most communication performance
assessments in the construction industry (see Thomas
et al., 1998; Mead, 1999; Dawood et al., 2002; Xie,
2002; Liu, 2009; Xie et al., 2010). From a comprehen-
sive and critical evaluation of literature, it can be said
that, though other studies have suggested other indi-
cators of communication performance assessment in
the construction industry, the CII (1997) has been
seen to offer reliability in the measure of communi-
cation performance and communication effectiveness
assessment. By drawing on the practical and theoretical
perspective of theMHP environment and the traditional
construction industry in Ghana, the communication
performance indicators for this study were operationa-
lized as indicated in Table 2.

Theoretical and conceptual background

The theoretical underpinning of communication per-
formance measures lies in the fact that the assessment
predominantly entails the relationship between vari-
ables which are usually complex and having multiple
and intricate levels (CII, 1997; Thomas et al., 1998;
Xie et al., 2010). From the perspectives of many
researchers, the complex relationships of the variables
in the communication performance measures have pre-
dominantly been perceived as causes in one study and
effects in another study (CII, 1997; Liu, 2009; Xie
et al., 2010). However, it is strongly emphasized that
the significant underlining fact in any measure is to
carefully define the meaning, roles of the variables,
and the relationship between them (CII, 1997; Xie,
2002; Liu, 2009). The attribution theory of communi-
cation performance deals with an important distinction
between two main variables in a communication per-
formance measures as causal factor and outcome indi-
cator (see Weiner, 2006; Hsieh and Schallert, 2008;
Salleh, 2008). From this perspective, these variables
in communication performance measures have been
classified as communication factors and communication

Table 1 Multiple sites and management style features of
MHPs

Multiple construction sites and
management style (MCS) features

Literature
sources

1 2 3 4 5

Contractor management style adopted on
housing units under scheme

√ √ √

Site management style adopted on the
housing units under scheme

√ √ √

Construction technology and method
adopted for repetitive works in housing
units under scheme

√ √

Change orders (variation orders)
procedures adopted on repetitive housing
units under scheme

√

Health and safety management techniques
adopted for repetitive task construction
works on housing units under scheme

√ √

Computer application software(s) adopted
by project teams on housing units under
scheme

√

Quality management style and approach
adopted on housing units and overall
scheme(s)

√ √ √

Note: 1 =Mead (1999), 2 = Blismas et al. (1999), 3 =Mahdi (2004),
4 = Zairul and Rahinah (2011), Ahadzie et al. (2014).
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indicators (see CII, 1997; Thomas et al., 1998; Xie et al.,
2000, 2010; Xie, 2002; Liu, 2009). The terms factors
and indicators have often been used to denote terms
which usually refer to variables of predictors and
results, respectively. The choice of the attribution
theory over other theories used in communication per-
formance measures was motivated by this approach of
investigating the causal relationship between variables

of predictor roles and indicator attributes (Weiner,
2006). The factors are connoted as variables of predictors
which influence the performance outcome (indicator
variables). This has been extensively used in other
similar studies (see Hsieh and Schallert, 2008; Salleh,
2008). In communication performancemeasure research
in construction, Dawood et al. (2002), Liu (2009), Xie
et al. (2010) and Xie (2002) contend that the variables
of communication factors and communication perform-
ance indicators are not mutually exclusive and must both
be considered for evaluating and judging communication
performance.
From the attribution theory, the communication

factors in the communication performance measures
could either be internal factors or external factors
(Weiner, 2006; Hsieh and Schallert, 2008; Salleh,
2008). The internal factors relate to the communication
competencies of the communicators, whereas the exter-
nal factors relate to the influence of the communication
environment, task difficulty and the communication
context. The multiple site management style features
of MHPs are denoted as the external causal factors
that significantly influence the communication
outcome among theMHP teams in this study (Enshassi,
1997; Kwofie et al., 2014). The communication per-
formance indicators (see Table 2) were denoted as the
communication outcome indicators. The decision to
focus on the external factors denoted by the multiple
site management style features of MHPs was mainly
motivated by the objective of the study and the general
lack of empirical studies supporting perceived com-
munication ineffectiveness inherent in the unique
MHP environment (see Enshassi, 1997; Ahadzie et al.,
2014). Additionally, Dainty et al. (2006), Marshall-
Ponting and Aouad (2005) and Xie (2002) have
argued and proved that an evaluation of communication
performance measures in respect of information flow
and information composition offer an in-depth and
microscopic understanding and assessment of the influ-
ence of the communication factors. Likewise, it offers a
good and sound basis for adopting strategies to amelio-
rate the adverse impact of the communication factors.
However, the paucity is many studies (see Thomas
et al., 1998; Xie, 2002; Liu, 2009; Xie et al., 2010) is
the adoption of a composite approach to the evaluation
where there is no distinction between the
communication information flow and composition.
Hence, here in this study, the decision was to
adopt the communication flow and composition
approach.
Advancing the theoretical foundation in the com-

munication factor and communication indicators
approach in communication performance measures
further, the extent to which the multiple site manage-
ment style features of MHPs contribute to the

Table 2 Explanation of the communication ineffectiveness/
problem variables

Indicators Explanatory variables

Inaccuracies Receiving conflicting information from
team participants

Lack of consistency in communicated
information leading to lack of
coordination among project team

Lack of conciseness in communicated
information among the project team

Untimeliness Late delivery of needed communicated
information

Distortions Persistent change in meaning of
communicated information

Persistent change in content of
communicated information

Lack of clarity in communicated
information resulting in different
interpretations

Lack of coherency in communicated
information resulting in different
interpretations

Barriers Difficulty in accessing communicated
information from channels

Underloading Receiving less information than expected
from team participants for tasks

Overloading Receiving more information than
necessary for the tasks

Misunderstanding Misunderstanding of communicated
information

Gate keeping Witholding of part of the information by
the one who controls communication

Witholding of whole of the information
by the one who controls
communication

Procedure Difficulty in disseminating information
among project team

Lack of defined roles and responsibilities
among members of the team leading to
communication failure

Source: CII (1997), Thomas et al. (1998), Mead (1999), Shen (1992),
Xie (2002), and Liu (2009).
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communication performance outcome among MHP
team is therefore the evaluative causal effect on:

. communication information flow and

. communication information composition

Hence, the theoretical perspective of this study is that
the communication effectiveness outcome among the
MHP team is due to the contribution of the multiple
site management style features of MHPs. The assess-
ment of the Project Team Communication Effective-
ness was undertaken by operationalized 16 variables in
information flow and composition communication per-
formance (see the appendix). This was conceived as the
endogenous variables (Dependent Variable-Factor) in
this study. The Project TeamCommunication Perform-
ance associated with the flow of information was defined
by seven indicator variables while that associated with
the composition of the information factor was defined
by nine variables (see the appendix). The multiple site
management style features was thus denoted as the
exogenous variables (Independent Variable-Factor).
The method and analysis of the empirical data to ident-
ify the contribution of the MCS features of MHPs to the
Project Team Communication Effectiveness (PCE) is
presented in the proceeding section.

Study methodology

From the critical appraisal of the literature reviews and
the concepts in the communication performance
measures, a mainly quantitative approach was adopted
due to its suitability in similar causal relationship
inquiry as well as being noted for its appropriateness
for testing prior formulations and hypothesis (Fellows
and Liu, 2008; Creswell, 2009). Though, communi-
cation performance measures could be done with com-
munication performance records, the absence of general
documented communication performance records and
that inherent from the related multiple sites manage-
ment style features of mass housing made the use of
records impossible. Hence, primary data were collected
through the use of survey questionnaires, drawn and
designed based on the identified communication
factors and indicators presented in Sections ‘Multiple
sites management concepts’ and ‘Communication per-
formance measurement indicators’. The structured
questionnaire was divided into two sections A and
B. Section A elicited personal information on respon-
dents, which includes years of experience in mass
housing development and profession as project team
leader. Section B related to objective of this research,
which is to examine the contribution of the multiple
sites management style features of MHPs to the team

communication performance. The questions were
asked on a conventional five-point Likert scale ranging
from not very frequent to very frequent. In this
section, respondents were to first indicate the frequency
of the information flow and information composition
communication challenges they experience among the
team on mass housing. Additionally, they are to indicate
the extent to which each of the information flow and
composition communication problems are inherent in
the multiple site management style features of MHPs.
The structured questionnaires were administered on

project team leaders on mass housing construction
project sites of active members of Ghana Real Estate
Development Association (GREDA) in Ghana in a
survey. GREDA is the umbrella organization of real
estate mass housing developers in Ghana. The decision
to focus on the project team leaders of MHP was under-
pinned by the fact that, practically, the overall assess-
ment of the performance of the communication task
function of the project team lies with the team leader
(Dainty et al., 2006; Ibrahim et al., 2011). A total of
208 valid responses were received from various project
team leaders on mass housing construction sites out of
a total 250 questionnaires administered through a pur-
posive sample of 192 active real organizations belonging
to GREDA. The total 250 questionnaires were distribu-
ted even though the sampled size was 192 because
majority of the organizations sampled had multiple
housing scheme sites which were managed by different
teams on each scheme. Structural equation modelling
(SEM) was subsequently used in analysing the primary
data elicited. According to Kline (2005), Byrne (2006)
and Iacobucci (2010), SEM has a superior advantage
of exploring causal relationships among multiple inde-
pendent and dependent variables over othermultivariate
analytical tools such as linear general modelling (LGM)
and multiple regression (MR). LGM and MR can
explore relationship between multiple independent vari-
ables and a single dependent variable. In the study,
drawing on the characteristics of the variables in the
appendix, it could be said that the dependent variable
(s) (information flow and information composition),
which are the communication performance indicators,
are multiple and thus this makes the SEM analytical
approach most suitable.

Data analysis and results

Analysis of the background information

From the total of 208 responses realized at the close of
the survey, professionals who were Project Managers
acting as project team leaders onMHPs were 35, consti-
tuting 17% of the total respondents. Also, 57 project
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team leaders constituting 27% were Architects, whereas
Quantity Surveyors as project team leaders were 82
(representing 40%). Similarly, 35 of the professionals
acting as project team leaders on the MHPs were Civil
Engineers (constituting 17% of the respondents). The
results on the professional background of the respon-
dents can be said to give a fair reflection and represen-
tation of potential MHP team leaders across the main
professionals in a project team in the construction
industry. Hence, this is an indication that the percep-
tions given by the project team leaders on the variables
in the study are more likely to be balanced across the
various professionals. Additionally, the experience of
the project team leaders partaking in the survey
showed that 11% (23 persons) had 0–5 years of experi-
ence in mass housing delivery. A total of 108 persons
(52%) have had between 6 and 10 years of experience.
Project team leaders having between 11 and 15 years
of experience were 42 (20%), whereas 17% (35) had
between 16 and 20 years of experience. A critical exam-
ination of the banded breakdown of the background
experience of the respondents (i.e. ≤5 years, 6–10
years, 11–15 years, 16–20 years and over 20 years) indi-
cate that 89% of the respondents (majority) have at least
six years of experience in MHP delivery. In mainstream
human resource management practice as well as
drawing on the practical perspective of management
practice and employment in Ghana, a minimum of six
years of experience is considered adequate for senior
management position while having 10 years and above
is suitable for executive positions. Drawing on this, a
plausible conclusion is that the respondents are well
vested in the activities of mass housing delivery and
are more likely to offer valid and reliable responses in
the survey, hence given credence to the findings.

Analysis of the main data (SEM approach)

According to Hair et al. (2013), Kline (2005) and Byrne
(2006), in SEM analysis, when the variables under con-
sideration involves factor constructs with variables on
each factor, separate analysis of the measurement and
structural models in a two-step process is the most rec-
ommended approach. This is because such approach
allows for the refinement of measures before testing of
the structural model and is consistent with previous
studies (Byrne, 2006; Franke et al., 2008; Iacobucci,
2010). From the structure of the constructs in the
appendix, it could be deduced that the parameters in
this study contains three factors with MCS as the inde-
pendent factor with seven variables and two dependent
factors in respect of information flow (seven variables)
and information composition (nine variables). Also
given the already established structure of the factors in
this study, the confirmatory factor analysis (CFA) was

considered the most suitable as indicated by Kline
(2005) and Hair et al. (2013). The empirical data col-
lected was analysed using SEM with EQS 6.2 Version
software by adopting CFA to test the independent and
dependent factor structures to establish reliability and
validity of the constructs using the robust maximum
likelihood (RML) method (Bentler, 2005; Kline,
2005; Wong, 2011). Kline (2005) revealed that psycho-
metric data have a high tendency to be non-normally
distributed with a Mardia coefficient showing signifi-
cant deviation from normality and thus, the Satorra–
Bentler Scaled statistics (Robust) is often adequate to
perform and yield reliable results under such conditions
(Bentler, 2005). The RML also has the ability to deal
with the slight non-normality in a data to yield trust-
worthy results over the transformation approach,
which can lead to loss of model power (Bentler, 2005;
Kline, 2005; Byrne, 2006; Hair et al., 2014). The pre-
liminary CFA and data characteristics assessment
were conducted on the total 208 cases received as the
responses in the questionnaire survey and the results
revealed a Mardia coefficient of −1.8374, indicating a
slightly significant deviation from normality (Bentler,
2005; Kline, 2005). This, however, became the under-
lining factor justifying the choice of the RML method
in the analytical approach.
CFA is useful for examining validity of the constructs

for the robustness of the structural model by observing
the factor loadings and thus high factor loadings are
indicators of good indicators of construct validity
(Kline, 2005; Byrne, 2006; Hair et al., 2013, 2014).
This approach is consistent with Jung et al. (2008),
Franke et al. (2008) and Iacobucci (2010). According
to Hair et al. (2014), Byrne (2006) and Field (2005)
communalities from 0.50 and above ( ≥ 0.50) are con-
sidered acceptable factor loadings suggesting that the
variable adequately measures the construct. The CFA
revealed that the variables MCS3, MCS5, MCS6,
PCE1, PCE4, PCE9, PCE10, PCE11, PCE12, and
PCE15 indicator variables emerged with an unaccepta-
ble level of communalities ( < 0.50) (see the appendix)
and were subsequently dropped, meaning that they do
not sufficiently load their various constructs (Field,
2005) regardless of their importance and theoretical
context of the study. In order for a variable to be
included in a CFA analysis, thus enabling the model
adequately measuring a construct and described as
well-fitting, the communality scores must be more
than 0.50 (Field, 2005; Kline, 2005; Hair et al.,
2013). Hence, the summary of the variables were: Com-
munication Ineffectiveness (information flow)
(Endogenous variable) PCE (four indicator variables);
Communication Ineffectiveness (information Compo-
sition) (Endogenous variable) PCE (five indicator vari-
ables); Exogenous variables: MCS (four indicator
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variables) (see the appendix). The main hypothesis
underlining the full structural model is that Multiple
Construction Sites Management Style (MCS) features of
MHPs are likely to contribute significantly to MHP
team communication performance ineffectiveness
(PCE) in relation to information flow and information
composition in MHP delivery. The SEM model is pre-
sented in Figure 1. The structural hypothesized model
estimation process used the total 208 cases for the analy-
sis of the full latent variables for information flow and
information composition (Figure 1). The summary of
the results on the full hypothesized structural model
(see Figure 1) is reported in Tables 3 and 4. The
results entail the Z-scores, test of significance, path coef-
ficient, coefficient of determination (R2), rho coefficient
and Cronbach’s alpha, factor loadings, and goodness-
of-fit on the structural hypothesized model (Figure 1).
Kline (2005), Byrne (2006), Iacobucci (2010) and
Hair et al. (2014) revealed that a single index good-
ness-of-fit source in SEM analysis is often associated
with bias. Hence, in this study, goodness-of-fit was
established by multiple indices to negate biases associ-
ated with the use of a single index by using the compara-
tive fit test (CFI) and residual mean-square error of
approximation (RMSEA) (Joreskog and Sörbom,
1996; Bentler, 2005; Kline, 2005; Hair et al., 2014).
However, even though the chi-square test (χ2) is recog-
nized as a measure of fit, it is frequently affected by the
sample size and correlations within the model and can
produce inaccurate probability values hence it was
replaced with the normed chi-square test (χ2/df),
which is the chi-square divided by the degree of
freedom with values of less than 3.0 being very good-
fit (Kline, 2005; Byrne, 2006; Iacobucci, 2010; Hair
et al., 2014).
From the results in Table 3, CFI of 0.940 was found

to be acceptable and a desirable fit. A model is said to be
a good fit if the CFI is above the cut-off value of 0.90
(Kline, 2005; Hair et al., 2014). The RMSEA with
90% confidence interval was 0.020. This value was
found to be below the maximum value of 0.08 for a
good-fit model and thus be considered a good fit for
the model (Kline, 2005; Byrne, 2006; Hair et al.,
2014). Additionally, the normed chi-square value was
found to be 2.42, suggesting a good-fit for the model
(Kline, 2005; Byrne, 2006). The results of the fit
indices suggested a good fit to the model and thus
from these values, the final structural model was
deemed acceptable since the hypothesized model ade-
quately fits the sample data (Byrne, 2006; Iacobucci,
2010; Hair et al., 2014). Figure 1 shows the final struc-
tural model and the associated path coefficients. Like-
wise, the rho coefficient and the Cronbach’s alpha
coefficient were examined in order to establish score
reliability and consistencies for the full hypothesized

structural model. The rho coefficient and the Cron-
bach’s alpha coefficient examined in Table 4 indicated
an acceptable level of internal consistency and reliability
in the measures as they all approximately met the 0.7
desired level (Iacobucci, 2010; Hair et al., 2013,
2014). These results indeed offer a testament to the
fact that the responses given are consistent across all
indicator variables and thus the measure of the contri-
bution of the MCS features to MHP team communi-
cation ineffectiveness are deemed consistent.
Subsequently, the test statistics reported in Table 4
were all greater than the conventional lower limit of
1.96 based on the probability level of 5%, thus sugges-
tive of significant parameters in the models (Kline,
2005; Byrne, 2006).
The construct validity for the SEM model was deter-

mined by examining the magnitude of the parameter
coefficients. High parameter coefficients of values
greater than 0.5 indicate a close relation between the
factor and an indicator variable. A parameter coefficient
of 0.5 is interpreted as 25% of the total variance in the
indicator variable being explained by the latent variable
(factor). Therefore, a parameter coefficient has to be
between 0.5 and 0.7 or greater to explain about 50%
of the variance in an indicator variable (Hair et al.,
2010, 2013). From the results presented in Table 4
and Figure 1, the standardized parameter coefficient
of all variables in the models could be explained as
being significantly high above 0.5. This is indicative of
a good fit between the indicator variables and the
factors contained in the models (Iacobucci, 2010;
Hair et al., 2013).

Contribution of the multiple site management style
features to the project team communication ineffectiveness

The prime significance to SEM analysis is how best the
model generated is feasible as well as how the obtained
solution satisfy the hypothesis being tested (Kline,
2005; Wong, 2011). Here in this study, the crux
remain the testing of the hypothesis to explain the con-
tribution of the unique Multiple Construction Sites Man-
agement Style (MCS) features of MHP to project team
communication ineffectiveness among the project
team. Following the assessment of the goodness-of-fit
of the structural model, a further inspection was done
on the obtained solution and this involved the inspec-
tion of the statistical significance of the parameter esti-
mates, and the test statistics to judge the feasibility of
the model (see Table 4 and Figure 1) (Kline, 2005).
The standardized parameter estimates and the test stat-
istics (Z-test) obtained in the solution revealed that the
parameter estimates were reasonable in terms of their
magnitude, signs and statistical significance (Bentler,
2005; Kline, 2005; Byrne, 2006).
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Figure 1 Results of the information flow and information composition communication ineffectiveness model.
Note: χ2 = 1180.71, p= .00, CFI = 0.94, RMSEA= 0.02.
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The factor loading and path coefficient of each of the
unique feature factors on the overall project team com-
munication ineffectiveness is contained in Table 4 and
Figure 1. The factor loadings are the composite effect
of the factor (R2) on the endogenous variable, which is
interpreted as the model’s predictive accuracy and
thus represents the exogenous variable’s combined
effect on the endogenous variable(s) (Hair et al.,
2013). According to Hair et al. (2013), this effect
ranges from 0.00 to 1.00, with 1.00 suggesting an absol-
ute predictive accuracy. It is further indicated that an R2

value of 0.75, 0.50, 0.25, respectively, describes sub-
stantial, moderate or weak levels of predictive accuracy

(Kline, 2005; Hair et al., 2013, 2014). Iacobucci (2010),
Hair et al. (2010, 2013) and Franke et al. (2008)
revealed that an R2 value less than 0.100 is counted as
an insignificant effect on the endogenous variable.
This means that, in evaluating the contribution of the
unique Multiple Construction Sites & Management Style
(MCS) features of mass housing to project team com-
munication ineffectiveness in relation to project-
related information flow and composition, the results
in Table 4 and Figure 1 indicate that MCS accounts
for about 55% (0.552), and 53% (0.530) to information
flow and information composition communication inef-
fectiveness, respectively, among the project team. This

Table 3 Robust fit indexes for structural model testing contribution of mass housing features to information flow and
information composition

Robust fit indexes for project team communication performance effectiveness (PCE) outcome factor (information flow and
information composition)

Fit index Cut-off value Estimate Remarks

χ2 152.426 on 63 degrees of freedom
S−Bχ2 157.6696 on 63 degrees of freedom
df x > 0.00 63 (normed = 2.42) Acceptable fit
CFI x ≥ 0.90 (acceptable)

x ≥ 0.95 (good fit)
0.94 Acceptable fit

RMSEA x ≤ 0.08 (acceptable)
x ≤ 0.05 (good fit)

0.02 Good fit

RMSEA 90% CI (0.02, 0.07) Good fit
p-Value x ≥ 0.05 0.00

Table 4 Factor loadings, Z-statistics, variance accounted for and reliability and construct validity of model testing (information
flow and information composition)

Indicator
variable

Standardized
coefficient (λ)

Z-
values R2

Path
coefficient

Cronbach’s
alpha

Rho
coefficient

Significant at 5%
level?

MCS1 0.65 ∗∗∗∗ 0.52 0.55 (0.53∗) 0.73 0.82 Yes
MCS2 0.84 10.15 0.76 Yes
MCS4 0.69 7.66 0.61 Yes
MCS7 0.53 6.78 0.42 Yes
PCE2 0.72 ∗∗∗∗ 0.56 0.704 Yes
PCE5 0.90 16.39 0.82 Yes
PCE6 0.87 11.44 0.78 Yes
PCE8 0.86 10.30 0.70 Yes
PCE16 0.94 24.61 0.85 Yes
PCE3 0.69 ∗∗∗∗ 0.47 0.571 Yes
PCE7 0.80 20.30 0.65 Yes
PCE13 0.78 18.48 0.61 Yes
PCE14 0.80 20.30 0.65 Yes

∗ the path coefficient for the influence of MCS on Information Composition.
∗∗∗∗ (MCS1=9.305) ( (PCE2=9.916) PCE3=11.414).
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could also be described as moderate effect (Kline, 2005;
Byrne, 2006; Hair et al., 2013, 2014). MCS7 (R2 =
0.429) had the weakest contribution among these vari-
ables in the factor. From the R2 coefficient of determi-
nation within the MCS indicator variables in Table 4,
the direct contribution of the Multiple Construction
Sites Management Style (MCS) factor (unique mass
housing features) on the overall project team communi-
cation ineffectiveness in information flow and infor-
mation composition could be described as statistically
significant inherent in the degree of variances accounted
for in each measure.
Analysis of the inner model suggests that MCS rela-

tively has even effect (contribution) to information
flow and information-composition-related communi-
cation ineffectiveness among the project team. Sub-
sequently, the results of the R2 in the information flow
communication ineffectiveness revealed that PCE7—
Late delivery of needed communicated information,
PCE13—Difficulty in disseminating information
among project team and PCE14—Difficulty in acces-
sing communicated information from channels
emerged as the dominant communication ineffective-
ness (R2 > 0.5) that occurs among the project team.
Likewise, it can be noted from the results that though
information composition ineffectiveness among the
project team from the influence of the unique MCS fea-
tures indicated that PCE2—Lack of consistency in commu-
nicated information leading to lack of coordination among
project team, PCE5—Receiving conflicting information
from team participants, PCE6—Lack of clarity in commu-
nicated information resulting in different interpretations,
PCE8—Misunderstanding of communicated information
and PCE16—Lack of defined roles and responsibilities
among members of the team leading to communication
failure were the frequent communication ineffectiveness
among the team on mass housing. From this, results
revealed that MCS2—Site management style adopted on
the housing units under scheme and MCS4—Change
orders (Variation Orders) procedures adopted on repetitive
housing units under scheme make substantial contribution
to MHP team communication ineffectiveness. The
MCS1—Contractor management style adopted on housing
units under scheme and MCS7—Quality Management
style and approach adopted on housing units and overall
scheme(s) on the other hand make moderate contri-
bution to the overall communication ineffectiveness
among the team.

Discussions

The results from the CFA presented in Table 4 revealed
thatmultiple construction sitemanagement style features
significantly contribute to the overall MHP team

communication ineffectiveness with relatively similar
effects in regard to information flow and project-related
information composition. It was further noted that the
variables contractor management style adopted on housing
units under scheme, site management style adopted on the
housing units under scheme and change orders (Variation
Orders) procedures adopted on repetitive housing units under
scheme were the main substantial contributors to the
overall impact of the factor.The variableQualityManage-
ment style and approach adopted on housing units and overall
scheme(s) was perceived to make moderate contribution
to the level of communication ineffectiveness.
The results indicate that site management structure

adopted on MHPs induce significant information-
sharing-related communication ineffectiveness among
the project team. According to Liu (2009), the site man-
agement organization structure is crucial in enhancing
communication among the team as this defines the
roles and the communication channels among the
team. The PMI (2008) revealed that communication
requirements and information needs of the project team
is often related to the clarity in the roles and the site man-
agement set-up of the project organization. Xie (2002)
revealed that poor site management structure often
results in communication underload, overload and omis-
sion. The results generally agree with the general body of
existing studies on the contribution of site management
set-up adopted on projects in general. However, from a
practical perspective, a plausible explanation to this
finding is that, generally on MHPs in Ghana, there are
poor site management set-ups lacking clearly defined
roles in the project organization and teams. However,
the uniqueness of the induced communication in this
study is that, whereas notable studies indicated infor-
mation overload, underload and gatekeeping as the
main inherent communication challenges, here misun-
derstanding, untimeliness and distortions to shared
information were the dominant challenges.
Construction projects which share multiple construc-

tion sites are characterized by large numbers of similar
sub-projects undertaken regionally, nationally or glob-
ally as part of a single medium to long-term project
and thus present managerial challenges in respect of
requesting, sharing and documentation of project-
related information and decision-making (Blismas
et al., 1999). The results indicated that change orders
(Variation Orders) procedures on repetitive housing units
under scheme of mass housing units being managed indi-
cated that communication ineffectiveness among the
team is substantially affected in both the information
flow and information composition. The information
management and documentation structure on con-
struction projects often influence how and when
change requests are made (Mead, 1999). Mead
(1999) revealed that untimeliness, misunderstanding,
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procedure and distortions are curtailed when well
defined, formal and regular request structures are
adopted on construction projects. Fugar and Agyak-
wah-Baah (2010) revealed that delayed change request
and related distortions have consistently been the basis
of information-related disagreement and conflicts on
Construction industry in Ghana. Hence, though argu-
ably, MHPs are unique, the findings affirm and
support the existing communication problems related
to change requests in construction industry in Ghana.
However, the emergence of this is not surprising.
Drawing on the practical and theoretical perspective of
site activities and organization of most MHP site,
there are enough evidence of poor records management,
and request (Fugar and Agyakwah-Baah, 2010). Practi-
cally, most change requests are often initiated by infor-
mal approach through verbal instructions. Even though
this form of communication generally accepted in the
industry in Ghana, the additional expected requirement
for confirmation of the verbal instructions through a
written format if often not done by both the project
team and the contractor on the projects. Likewise,
when this is finally done, it occurs at a later time when
even the instruction has been carried out. Frequently,
the situation arising from this is that the written confir-
mation instruction varies from the verbal instruction
carried out leading to disagreement and consequently
conflict among the team and parties.
Additionally, theMCS1—Contractor management style

adopted on housing units under scheme and MCS7—
Quality Management style and approach adopted on
housing units and overall scheme(s) emerged to have mod-
erate influence on communication effectiveness among
the team. Liu (2009) and Xie (2002) revealed that mis-
understanding, information distortions and inaccura-
cies were non-existent on construction projects I
Hong Kong and China, respectively. Additionally,
their studies further suggested that health and safety
issues are well communicated and managed. Theoreti-
cally, the emergence of these findings is more likely
not to be attributed to the uniqueness of MHPs. In
the industry in Ghana, issues of health and safety are fre-
quently reported as neglected on construction projects
(Danso et al., 2011). Likewise, there is seemingly
acknowledged fact of most contractors and site supervi-
sors engaged on construction projects lacking the requi-
site know-how and educational background to
understand the primal contractor management tech-
niques adopted on construction projects in Ghana.
Hence, these results further reveal the unique character-
istics of the project environment in Ghana compared to
those of the developed countries.
Studying managerial effectiveness and site organiz-

ation onMHPs, Enshassi (1997) indicated that the mul-
tiple site nature of mass housing schemes inherently

affect the working programme adopted by the project
teams across all the packaged housing. He further elabo-
rated that this consequently affect the nature of infor-
mation to be shared on efficient and economical
method of carrying out the work, for continuous pro-
ductive work for all the operatives employed, to facilitate
organization, coordination and control of all tasks and
activities across all the units and accuracy of information
relating to material delivery on all units being managed
by the team on all sites. Ahadzie et al. (2014) also hinted
that the multiple site nature of MHPs being constructed
have serious implications for communication among the
project team as well as managerial inefficiencies that
often results in productive time loss and documentation
challenges. Hence, the implication of the findings is for
project teams on mass housing to explore and develop
management structures that adapt to and facilitate
sharing of project-related information among the
MHP team.

Conclusions

The issue of the contribution of the unique MHP to
project team communication ineffectiveness has been a
topical issue which is lacking empirical studies. Here
the study was undertaken to bridge this knowledge gap
by assessing the contribution of the unique management
concepts and multiple site features of MHPs to project
team communication ineffectiveness. The results from
the SEM analysis yielded support for the hypothesis,
indicating empirical evidence that the experience of
MHP team communication ineffectiveness induced by
the unique MCS features is relatively similar in both
information flow and information composition among
MHP teams. Conclusively, the overall results therefore
suggest that the unique MCS features of MHPs con-
siderably influence the project team communication inef-
fectiveness. The extent to which each variable in MCS
feature contribute to the overall MHP team communi-
cation ineffectiveness has been explained. The contri-
bution of the Multiple Construction Sites &
Management Style (MCS) features to the overall
project team communication ineffectiveness revealed
that the MCS-induced communication ineffectiveness
cannot be ignored and underestimated in the manage-
ment and delivery of MHPs among the project team.
These findings lend support to the prevailing

acknowledgement of the communication ineffective-
ness inherent in the unique attributes of MHPs among
the project team. It is thus very crucial for mass
housing practitioners and stakeholders to pay particular
attention to these findings towards developing com-
munication strategies, planning, management and
skills that adapt to the unique MHP environment
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towards ensuring effective communication among the
project team. Additionally, it is very important for
further studies to be conducted on the most effective
communication media and the competency behaviours
that best enhance the mass housing communication
among the team in this project context in both encoding
and decoding MHP information.
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Appendix

Communalities

S/no. Description of variables in the multiple construction sites and management style (MCS) factor Initial Extraction

MCS1 Contractor management style adopted on housing units under scheme 1.000 .713
MCS2 Site management style adopted on the housing units under scheme 1.000 .898
MCS3 Construction technology and method adopted for repetitive works in housing units under scheme 1.000 .475∗

MCS4 Change orders (variation orders) procedures adopted on repetitive housing units under scheme 1.000 .852
MCS5 Health and safety management techniques adopted for repetitive task construction works on

housing units under scheme
1.000 .378∗

MCS6 Computer application software(s) adopted by project teams on housing units under scheme 1.000 .448∗

MCS7 Quality management style and approach adopted on housing units and overall scheme(s) 1.000 .988
Description of variables in the project team communication performance (PCE) factor (information flow)
PCE3 Receiving less information than expected from team participants for tasks 1.000 .758

(Continued)
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Appendix Continued.

Communalities

S/no. Description of variables in the multiple construction sites and management style (MCS) factor Initial Extraction

PCE7 Late delivery of needed communicated information 1.000 .638
PCE10 Receiving more information than necessary for the tasks 1.000 .422∗

PCE12 Witholding of part of the information by the one who controls communication 1.000 .275∗

PCE13 Difficulty in disseminating information among project team 1.000 .582
PCE14 Difficulty in accessing communicated information from channels 1.000 .717
PCE15 Witholding of whole of the information by the one who controls communication 1.000 .466∗

Description of variables in the project team communication performance (PCE) factor (information composition)
PCE1 Persistent change in content of communicated information 1.000 .451∗

PCE2 Lack of consistency in communicated information leading to lack of coordination among project
team

1.000 .651

PCE4 Persistent change in meaning of communicated information 1.000 .402∗

PCE5 Receiving conflicting information from team participants 1.000 .678
PCE6 Lack of clarity in communicated information resulting in different interpretations 1.000 .585
PCE8 Misunderstanding of communicated information 1.000 .681
PCE9 Lack of conciseness in communicated information among the project team 1.000 .281∗

PCE11 Lack of coherency in communicated information resulting in different interpretations 1.000 .430∗

PCE16 Lack of defined roles and responsibilities among members of the team leading to communication
failure

1.000 .733

Note: Extraction method: principal component analysis.
∗Communalities less than 0.50 were dropped.
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